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S. 5 
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1020030023768 %■^ "^^V: 2003/10/20 

SA] 31] ^{LIQUID CRYSTAL DISPLAY PANEL} 

s.2^ IPS a:E. SAisfl^<y ^-foi] :£isi 'a- '^^■^l ^^■<^ m.^]^^] 7]^^ 

:£5^ ^ ^11^^H1<^1 IPS S--^ ^91 <^1^15.. 

£6^ SS'^fl ^^^i. ^ 5fl^ol 1:^ i^m^i^ ^^^-^S ^^^^ IPS 2. 

£8^ £7o11 9X'^^^, ^ ^€^1 1:^ nflBS^i^ ^^^o.^ ^^SlS^ TN 2.^ 

^^^^ S^l^fl^^ ^^^^j-a: Je."?! <^lAl£. 

*** ^^Jf^oi] cfl^ ^3121 *** 

50l:;^11^^7l:^ 502:1-^ nfles^^; 
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1020030023768 %■^ '^7]-: 2003/10/20 

503:€£^€H-i 504:^«1-^B# 
506:^ 311^ 507:^1^1:^11 
508:^12^1^71^ 

<14> ^ ^vx^^ ofl^ SAl^fl^ofl ^t!: ^-^S. ^t:!- 'a-^-ll^VTll^ S€^l:iBl o^efloKthin 
film transistor array) 7l:^ai|- ^sl^EKcolor filter) 71:^0] ^3}-^ ow^j aAl^fl^o^ Sl->^> 

<i5> <ati>^o.^. o-fl^ a^i^^l^ DiiEii>,(matrix) ^ns. tiill^a 5|-i^<^1 

^ 51-^1-* tl: S^1^J-^1<^1^-. 

<16> ^:^j i£AH>^Hl^ Sl-i-i-^l ^11HS]>1 ^EflS till a^l 511^52}-; 

-^1-71 n^^^>7l ^t!: :^e1-<^l»l si reintegrated circuit : IC)7l- ^h1^4. 

<17> ^7] <^7^ XAlsfl^^ HVnl- E^^l>-E-1 <il5llol jI^^oII- ^Sl^Ei 71:^0] cfl^^V*^ 

•^^^tb Ib^C-^^i-. ^M(cell-gap)<:>lel- ^^)^ ^^^^ ^^^Ji, =l BsS^l^t^ d\z^o] 
7]^^- ^Si^Bl 7l:^Sl o]:^^ ^^ofl ^^^o] 

<i8> ^71 B^^^liE^ <Hefl<^l 7]^^ ^sl^B^ 7^^ ^Jl S.^\^^ ttj-e)- 

ofl^ iffllojA-K spacer )7> ^-^^sl^l <^^^tb ^1-^,^* €4. 

35-5 



1020030023768 %^ <^:^}: 2003/10/20 

<19> ^^7] MVn]- E^>cl:iEi C>]^]o] 7]%^- 7]:^2] ^^^>^ ^o] 

^ais^D^, ojsf^^ c}^o^ ^^^^^^ ^^^o^s. ^^^%o_s.^, ^^^^i-bhi- ^v^t^ 

<2i> ^1-71 <5«^^ ^Aj^g-^l^ H^r^H (twisted nematic : TN) a^l^xfl^ 

^ in-plane switching : IPS) S.^ a^lsfliis. ^^^t:]-. 

<22> >^7l TN 3.B. SAlJlfl^^ ^rdl^^ol ^^vHj^ H^^l:^^] £)] 7]:^ 

^^^^o] 7]^^ ^^c\] ^>y^cf. tcj-e^-Ai, °«^#^ 

o^eflo] 7l:&<Hl ^^i^E^ 7]^<:>\] ^^^^ ^-^^^ 5^ :5i7j]ofl 

<23> ZLSlJL, IPS ^-f-^^o] «Vn^ H^;=^liEl <Heflol 

71:^01] o^^j5>7ll B^^l^Bl <HBfl<^1 7l:^ofl ^ >y ^ 

<24> £1^ ^^t!: C>]^]]o] 7]%Ji\- 7l^ol cfl^5l-o^ S 
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1020030023768 ^^ 'U^}: 2003/10/20 

<25> ^^t}^, H^^l^e] o]^o] 71:^(101)^ 7l:^(102)«^l 

<26> c^e^lol 7l:^(101)3i|- 71:^(102)0] ^2)-^ '^^<^lfe 

^il-o] ^m^^ ^EflS. tifl<gS|0l SAl$>^ 51-^^^1-^(113)71- ^til^lJl. ZL S[^S. 

^1-^(113) ^ 3fl€(seal pattern. 116)°! ^^^€4. 

<27> ^V7l 7l^(102)<Hl tilsfl B^^l^Ei ^ Cfl ^1 71^(101)21 

71-^^1-Bl '=g^<Hl^ ^7l ^>S-SAl-^( 113)21 TflolH Hl-^-i-4 ^^51^ Tll^lB 3I||:B^(114)71- 

<28> ^V7l 7l^(102)o]l til^l] Ml-^l- E^^l^E-l Olaflol 7)^(101)21 

7H>;^>el ^7l ^^a^l^(113)2l C-flolEi 51-01S.U21- ^^51^ t^]o]^ 3flS.^(115)7> 

^til^Cl-. 

<29> ^1-7] TflolH 511:= ^(114)^ 711 olH ^^Sl-'^ltH ^^S)S.S.-^Bl ^"^^l^ ^^>^:£1- 

S^l -^(113)21 711 olH ^91^^] ^^^>i, ^^7l dlolE^ 3ifl:^«.(115)^ C-flolE^ ^^o]^ 

S-S.^^] ^^^^ ^>a-S^l -^(113)21 ciloiE^ el-oi-i-ofl 

<30> ^7] Ml-Bl- H^^l^Bl <>l5llol 7l:^(101)<^lfe- ^^}^S.7} 9l7}S\^ 7\]o]^ 

^^^7} 9l7m^ ^o]B] ^iS. iiI:^>^l-iE^ wll^lSl^ tiflH^^ ^tflS 

^2l^>al, H ^^^l*>7l «1-^ S€^liiiel#ol ^til^Cl-. 

<3i> ^7] ^e^^El 7m(l02)<Hm ^^1-<H1 cfl-§-*>^ ^^21 ^sl^E-1 

71- i^wlSlJl, «-^-5l-olB.(back-light)^-^El ^^J^ «jsl ^f^^ :^l-^3rl-JI, <?I^^1-^ 5)-^ 
■i-21 «o^^l^l-7l ^^ Dil:E^>;(5iack matrix)7> ^wmcl-. 
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1020030023768 . %^ '^^l'- 2003/10/20 

(101)<H1 S)-dt:^^o] ^7] 71:^(102)01] ^^€^<^1 ou^^^^ 

^1^1^, IPS 2.:^ aA]3l|l^o^ ^-foll^ H^^l^El o]^]o] 71^^(101)011 

^^^^'^l ^^]^<^ ^-^^l^lTll ^4. 

<33> ^i-7lt!- a}^^c.l ^^i^ wv°| H^^lrfiBl o]i.]]o] 7]^n01)^- ^si^El 71^(102)^ ^ 
3i|lolA^ofl o^sll «a^§>7ll oj^sliES. ^-7jol n>^£l31. ^^-71 21-^X^1-^(113)21 iZl^ofl ^^.^^ 

^ 3ll€(116)oll 51«I1 ^^i-sl<H ^^1541^(100)^ ol^Tll ^t^. >S-7l ^ 211^(116)21 o^^ 

ofl^ "t^^^ "^"^ Hqfl^^liEi oleilol 71:^(101)32}- ^sl^iEl 71^(102) ^}o]o\] cv^^ ^^^^}7] 

^tb "^^^ ^°*^^7> ^WjSlP^, ZL ofl^^ ^^^^^ <^^^^ ^'^go] S}.^^ ^ofl ig-f-^Cl-. 

<34> ^7l B^^l^iiB^ ^Hell^l 71^(101)21- ^&l:gE-l 7l:S:(102)€- sl-^S^1-^(113) 

ofl^i^ ^sflolA-loil o^^ <^^t!: €-7i3<^l -8-^lSl^l^, ^ 3ll^(116)<:'l '^^oflA-l^ wVD| 

S^^l^iE^ ^eflol 7l^(l01)2f ^&|^E^ 71:^(102)21 -^3}- oj-^ofl o^^ ^5lH(sealant )7> ^ 

^711 3Sl^ofl ^-7^o] ^^^Cf. 

<35> icj-el-Al, ^7] ^-7^o] ^2l-£l^ «J-^1*>7l ^€(116)011^ -^^1 

s:>7l ^l^l^llS #211^ s|-ol Hi (glass fiber)M- #efl>i l:(glass ball)<^l ^7>^i:l-. 

<36> £.2^ IPS -E.:^ SAl^ll^ol o-ofl ^Vyl £121 'A' <^^ofl cflsH ^Sl:iBl 

7^21 :aL^ <^lAliE<:>lcl-. 

<37> £21- ^2:*>^, 71:^(201)21 ^^«-S.^Ei "a^^l-Tll o]^^ <^ ^ ^ 5l-:ll#2l ;g 

Tll'^'^o]] sflE-l^Slol «fl-e^olHS«-Ei ^V^J^ ^fil ^V^*>J1, 5]-^-i-2l 

* «oM*>^ ^^1 ^M2l n]lHS^>;(202)2l-; >^j-7l nfl e >-(202)2l- ^^^o] 
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1020030023768 %^ 'U^}: 2003/10/20 

^ ^^^] cfl-§-5i:£^ ^^^^ ^^, ^^ s.^ ^^^s] ^^]^B\i203)^; ^7] nflee^^ 

(202) ^ ^^]^^msm S.^^ 7l:er(201)^ ^^<^1 ^^i^ ^tH-SB#(204)2]-; 

^1-71 71:^(201) 7>^;^l-elSl SL^-3.E.%-m4) ^7] ^^ tiflBS^:±i(202)5q- 'U^7} 

<38> ^7] IPS <2fl^ SAisB^si ^ei^E^ 7l^ofl ^)\B.^^(202)^ 

<39> ^V7] ^tf|-sHf^(204)^ ^7] 1-^ ^m^M202) ^ €^^€^1(203)^ ^^<^1 ^ 

^^^^V7l ^erH ^^^€4. ^. -2-Wl-^H#(204)^ DflH€^^(202)S ^ 

^1 ^^-9.^ ^-§-^<=>fl ^7] DflH^>i(202)^ ^e^^E] (203)71- f^^S]^ 

1-^<H1 7l«a^>^ ^^f'^ «J-^l^>7l -^-71^ ^^d^ni-. 

<40> ZL^lJl, ^7] ^ 3l]^(206)^ ^^t!: w>5q-^<^l ■e-^1^>7l ^tb #Hfl>i 

<41> iSO. ^1-7] ^ 3fl^(206) l^-^oll ^7}^ #5fl^ ^^.j^^o^ «^.^VEflo^ A\^^ ^ 

<42> ^ 5^€(206)ol -a-7iq- ^^ nm^^(202)M- ^t3l-SH#(204)Sl >^i^ol) 

^-^^51^ ^ 3rl)^(206)'>ll ^7>^ #Hfl^i 4^1 tH (207)7)- "5^^^ S^lsfl^oj h^h]- 

iE^ o^eflol 71:^54 ^Bl:gE-1 7lJa:5l ^^j-A] ^^j-^ ^-f-S] oj-^o] ol7>^ nfl , nflH 

^^(202)sq- iLa1-SHf'(204)^ ^#^1^<^1 ttj-e)- ^tf|-sH^(204)3i)- ^^B.^M202) ^ 

uflHS^>x(202)Sl- :f-t^ 7]:^(201) :^]^<=>\]^'\ #0] H 1-^ -f-«fl ^^2) 
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1020030023768 ^^ 'U^}: 2003/10/20 

<43> JE.4a ^ £4bl- Al^'^7]%(30l)S] ^^Jf-S-^B] -^^srVTll o]:^^ ^ 

^^9] «o^^l^l-^ nflH^^(302)sq-; -^>7l Ir^fl nl]H^^(302) 

^m^^(S02) ^ (303)1- S-^t!" ^ll¥^7lJa:(301)2] -^--^ ^^o)] ^a^^ 

-B-71B1- ^w]-sEf^(304)3f; ;^11^^7l^(301) 7>^^Ve121 ^h1-^H^(304) ^^<^] ^7] 

ni]HS]:±i(302)5q- «^-^7> #^5]£^ ^A^^ ^ 4€(306)54-; ^ sfl ^ (306) ^7>£| 

<H ^ sfl^OOe) -^^1*>^ ^Hfl^ #2Bi 5^0] (307)7]- £Alsl<H 

9X^. oM. #2fl^ 1: -l-efli 5|-oltH(307)^ ^-^,3^ ^-^^^^l ^ 

<44> :£4a<^l :£^lt!: w>^q-^<^1 ^EfloflA]^ ^^7] ^ 2fl^(306)<Hl ^7>^ #5flrf; # 

#2fli 4^1^1(307)^ m^^lr^iB] o]£^lol 7l:sa:(£Tgofl £a]£1^] ^^)4 ^B^-SH 

#(304) Afolo]] nv^oV ^-7^^ -^^1^ ^ o;t£^ ^Vcf. 

<45> H&IM-. H4b<^l :£^ltl: wV^^'^'l S^lsfl^^ ^aj-A] 2.^ ^aj- ^ ^l«-o:| -y-^c] 

<?l7]-5l^ ^-f<^l^ #Hfl:i 1- BE^ #2fli Sj-o] tf| (307)7> Sq-^S] <a-^ S] «fl 

^ei^cHl icl-B]- -^71^ ;?M2] ^11^.^^(302) ^ ^^-3.^.^(304)^ ^^^]7]7]] ^c]-. o] 

^^<^] -^7]^ ^ifl oflBe^^(302) ^ ^w1-^Hf^(304)':>l 4^1- ^tt1-^H# 

{304)^ 1-^ fms^:i(302) ^ 1:^ ^flBS^ ^(302)^4 ^U¥^ 71:^(301) ^}o]9\ m.o] 

35-10 
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^7]] ^ 4^(306)01 ^]^]^ ^^i-ol ^Aj^ni-, 

<46> ^^tb WV^+^O] ^Eflo^ IPS 3.^ cia:^ 5.^]^"^^ B^^l^iB] o]^]c>] 71^31. ^5] 

^B] 71^^^ ^^^^171^ ^ 2flli<^l ^^^^ H^;^liBl o^ellol 71:^:3)- ^e^^^^ 7]:^^ ^-^^^ 

^e^^E] 71:^5] <a-^ol ol7l-S)^ ^-fofl 5^-^21 ^7]7> ^-^fiA] 

<47> ^ ^1-71 tl: W>^4^^ ^2fl^ ^^1^^ «M*>7l ^A^S., ^ 

<48> ^V7l ^ ^VT^o^ ^a^^ ^^^^}7] ^tt S^lsfl^^ ^ll^^Hl^ ^1171^5] 

€s^€tisq-; ^7] ^^ ^ 5L^e>^ :^]17]^^ ^^^^ ^ 

;^l27l:^^ ^^]t}<^ ^7] ^t^-^H^^ ^^l7}- 1.2m-5m^ "^^91 

<49> ^V7l ^ ^Vi^o] s.^ o. ^^^^>7] IL^l^^^ ^l2^Al<^l^ ;^ll7l^^ ^^^^ 
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71^5^ ^v-^o]] ^7] ^Bj-sHf^a) Aj-«.oii ^^^^ ^7] ^ 

^ ^€4; ^7l ^ 5fl^«:Hl SlSfl >a-7l ;^U7m3}- ^^51^ ;^l27l:&^ ^W] 
n^^^^T^, ^7] ^tH-^H#^ ^^17> 1.2/ffli~5/mi^ ^^1^^ t!-^-. 

<52> £5-1- ^v^s:>T^, IPS S.^ K^]^'4^ ;^ll-f-^7]:a:(501)^ "^^-^^-^-ti 'd^^^ 

31, ^^^m 2|-4i#5i ^A^^ ^^1 -6-71^ 1-^ oflH^^(502)S!V; ^J-71 1-^ 

i^m^^(502)iq- cfl^slH^ ^e-i 

^Bl (503)51-; ^7] -i-^ xil]B^.ii(502) ^ ^ei^B-1(503)* ^U^^ 71:^(501)31 >a-?- 

^^<H1 ^^^^ ^i3l-SH^(504)3l-; ^>7l 1:^ nllH^:i(502) ^ ^w1-SH#(504)5l ^^^S 
^<^1 ^ 5fl€(506):nl.; ^Vyl 3fl^(506)<^l ^7>^ ^l^l^ll(507)5!l-; ^^-71 ^ 2)1^(506) 

oil Slsfl ^j-7l ^11^^ 71^(501) 21- ^^l-sl^ ;^l2^^7l:^(508)-2.S ^^^5]^, ^7l 
(504)^1 ^^^17> 1.2fm'-5fm^ "^^91 ^* ^^l^S. tb^-. 
<53> >a-7lt!: «>^^<^1 ^11^^71^(501) ^o^l^ ^^ ^^^^^(502), €sl€tK503) ^ 

3:^^(504)01 ^>^^£ioi IPS s^l^^^ ^^i^^i 71^^^^ ^-§-^^1-. 
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<54> ZL^JL, ^7] ^12^^71:^(508) ^<^]^ ^^}^S.7} <^7}^^ 7\]o]^ ^91^^- ^-^^^ 

Jl, ZL M^}^<^] ^^^^^}7] ^tb ^^^]^^B]7} ^^]^^, 6n 

<55> ^7] ol]H^i(502)^ 7^^^ -fr7l^ol ^-g-^Cf. <:^1^ ^-ig , 9}^ 

(carbon black)oli4 9lS.^ *>M-1- i-Q-^V^ <»>Hl(Acryl), ofl^Al(Epoxy) 2.^ 1- 

<56> ^V7l ^iH-^H#(504)^ nilH€Ji(502) ^ ^&|€b1(503)^ ^1-^ ^ 

^^5]^ ^^^^>7l ^^l-o^ ^^^€T=f. ^, -2-Wl-SHf'(504)^ 1-^ nflB^^(502)S. =^ 

^1 -H-^l^i-ol ^n^o.^ ^-§-^<>fl nel- -^71 t'm^^(502)S!f (503)7]- 

'^^<^l^i ^^V l-^^oil 7]<y^l-^ ^^f^^ ^^1:^* «oM^l-7l 7])^^ ^ 

<57> «>5!f^c:.l ^1-71 H^^l^E^ <H5^1^1 7l:^o.^ ^-§-5]^ ^12^^71:^(508)^ 

^sl^Bi 71^0.^ ^-§-^1^ ^ll^^7m(501)<=>]l Hj^fl ;^V^ 7>^;^>s] ^ 

7>^J->^>5]7> -i-^SlS.^ cfl^ ^^^^t^. ^Il^^7m(501)<^l til^fl ^12^^7^(508)^ 

7>^;^>Sl <^^o11^ >a-7l TllolH ^91^^ ^^Sl^ TflolH 2fl^^7l- ^HlSlJl, >^ll 
^^7^(501)011 Wl^ll /^12^^ 71:^(508)^ ^J-^ 7>^^>el <^^oil^ AJ-7I ^o]b\ 
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^l^E^ o]^]]o] 7]^c]] ^A^^ TljolH ef^l-<H] ^^^fJL, -^>7l c11o]Ei sfl^-^^ ^o]b] ^^o] 

V] ^^s\s.S.^B\ H€^l:^Bl o^ellol 7l:^oil ^^^^ cHoIe] 

<59> ^^7]^ ^}^^^] ^^j^ /ill 1^^71:^(501)^ ^12^^71:^(508)^ >i5ll o] A-^ ofl cT^ 

^l-Tfl ol:^5]£S. ^-7^o] v}^S\jL, ^7] ^ 3rfl^(506)<^l ^1^ ^^S\c>] jps S.^ S^lsfl 
ol^^Hl «^1«11. ^ll¥^ 71^^(501)31- ;^12^^ 71:^(508)21 ol^^ «^^<^1^ ^^^'^l 

^^^^o^, ^ 3fl^(506)^ ^^11^1^71:^(501)01^- ^l2^i^7l:&(508)<Hl ^ ^1=1-. 

<60> Aj.7i ^ 3il]^(506)^ ^>7l <2^^#^ ^^^*>fe ^j-^^l ^^^Efl7l- ^e}^ ^ 9X^^ 

, ^-^^^^^ «<j-^^ 3711 ^^^^ i^J-^o.^ ^^^4. . 

<6i> >^V7l ^^^<a "^^tb SAlae^fil ^oj^rp. 

» ^^<^1 -§-7H1 ^-sflAl^ cf^ ^:§. ^^Al^c.^^^ ofl^ aAljifl^ ^ 

<62> ^71 ^<a«<J-^'HlAi^ ^^a^^ ^7l ^ 3111^(506)^ ^#0] 7111}-^ ^^^S. 

^J^^cf. tcl-e^-Ai, ofl;^ SAlsll^oil :^^^<^^ wj-X]^ ^^^^^ ^^'^]^ ^ ^ 

^(506)^ <^^^ol 7ll«<}-Hl£^ "2^^ 71^-i- ^l.o^o> ^cf. 

<63> ne^q-. ^Mtt w>^^^ ^^^'a ^:^1^<^1 ^4. 
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^ iL^l^fl^^ ?q^o\] Al^Vo] diiA5lc>l AjAV^^o] ^-I^Vs]^ ^;^]7}- ^cf. BEt!:, S^l 

<65> 1-^, ofl^^o^ ^i^o] ^Cf. <^tiVa^^S, -g.7lc11 <53i^j^<Hl 

S^^6\] ^o^S]^ ^^^^^ x'll-f ^Jl, ^^o] cfl7m 7>^<^1 7>>isq- «}:-§-^H 

Isj-^cl-. rrl-sl-A-i, ^n^^ ^-^^ aAl3fl^<^l ^^^v^Jl 

^^^m ^^^^ S^l7l^O> ^}x^^ o]9^^o] j77>o] ofl;g^ 3il7l^oll ofe^- ^4 

<67> ^V7l a^^l- «,V^^ ^1-71 ;^ll-f-^7l^(501)olM- ^12^^71^(508)^ 5l-^>aAl«-oll ofl^^ 

^^Xdropping) ^ ^Bfl(dispensing)*]-Jl, ^7l /^fl 1^^71:^(501)21- ;^l2^^ 71^(508)^ ^^l" 
^J-^<^1 fi1«ll 5|->a-S^l-^ ^^Hl 5^*1-711 ^iSl£^ ^-^S.>«1. -^fl^^^ ^A^^]. 

^ «c>^°lcl-. 

<68> on;.^ SAl2l]^o]l «J-Ai^ ^gfl on^^o. ^a^^].^ ^^^il^ ''A^<^] ^^S.^^ 

#^Sl^l ^Jl, 71:^ ^6]] ^1^ ^*>3£l^S.^ >^7l ^ 3fl^(506)^ '^^io] 

¥^Sl^ ^ 5l-^SAl-« ^.i^>^ J^lifl^ 3fl^ ^^-^S. ^>§^Cf. 

<69> Aj.7l al^> Wj-A]^ ^^^<y «J-^o1] g-o. ^l^VcHl ojl;^^ ^e].^ ^ 9X^^ , ^ S 

^l^^^l ^-f<^l£ -a^^VTll ^ ^Cf. 
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<70> SEt!:. ^-a^V <y=^ ^^l-*>7l nfl^oil ^^^<y ^o] j77>Sl oU:^^ ^y^^ 

1^^71^^(501)3}- ^I2^^7l:&(508)# ^^^^ ^^<^1 ^'^^cf. 
<72> tl:^, .^7] ^^1- Hj-^o] ^-g-^ ;g o.oij ^ 311^(506)^ 1 ^s|->^^ ^flH^ ^^^*>^, 

^Il^^7l:&(501)2|- ;^l2^i^7l:e:(508)* ^^^^17]^ ^^^<^l^i ^^^7]- 7><l5]^ s. 

5iq.«4 ^§>^ ofl;^ol i<g^ ^ oj^rq-. uq-el-A^, ^7] «j-^ol ;^-f<:Hl ^ 3^11^(506) 

^ ^V^^Cultraviolet : UV) ^^^^ ^^Hl- ^-g-*>o^, ^}^^ ^^^^ ^flH^V ^ >g 

<73> >^7]t!: w>5q-^^ ;Hll^^7m(501)32l- ;^12^^ 71:^(508)^ >i5|1o1a^7> ^^^^ «^^<^1^-1^ 

<^^^V ^-7^ol o.^]s\7]r^J:, ^ 3fl^(506)ol ^^^^ '^^'^l^^i^ ^11^^71^(501)4 ;«ll2^^ 
71^(508)^ U^<^1 ^fiH7l- ^z]7^ ^711 JJl^oil nl-el- ^i-y^o] ^sj-^rl-. olnfl, ^ 

3EllolA-ls.^ # :±i5flolA-l(ball spacer) €^ :^x3j11o1a-1 (column spacer )7> ^-g-€ ^ 

Si^cl, ^Jfil^^l'H^ <^>3m BCB(BenzoCycloButene) -^7lBl-ol :^-g-£ltil, a>^>o 

<74> ixfel-Ai, ^1-71 ^-^^oi ^5}-£l^ ^-^v^ «J-^l*l-7l ^^>o^ ^ 3|l^(506)<Hm -i-^^^ ^^1 
*>7l ^1^1:^1)(507)7> ^71-^1:1-. olufl, ;^l;^l7ll(507)^ ^U^'^ 7^(501)4 ^l2^^7m 

(508)^ -i-^^ofl wis]) di^ffli ^£^1 -^71^^21 #2fli I-^^IM- #2fli 

IX|-o]tH7l- ^ SZAl^. ^71-^^Sl ^2flrii ^O]^^ ^^o:) ^efl>, ^ofl til^ll 
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<75> ^7] ;^l^l^fl(507)^ ^7] ^ 3i]]^(506)S] til«fl 1% o]^}o] ^^hIs. ^7>^7li4 

^1-71 ^ 4^(506)2] lmm>linm ^ ^'^i 'Hi^ ^fM"^ ^^I'Hl^i 55071] ols:]- 

ol AV-g-Slr^. o]9i\.:^^ -^Sfl^, 2):^^ ^-^Js}- ^7lt+ ^-^Jofl W]^ ^ ^o] A>-g-^ 

t^. #2fl^ ^o] ^ 3fl^(506)<^l ^1^1:^11(507)^ ^7>€ ^g^o^l ^ stl^(506)^ 

ImmHmmSl c^-o^ ^^tg- ^c>|^ c^i:^^ ^j-ufo^ ^^HMI 550~1507ll 7g=-^7}- Si 

<^11- ^^HolA-^o^ 3i;§ol 4.8iMn'^ ^-?-<^l^ -f-^^^^ 3.8~7.5j^ 

^ZL. 20j:fln ifl^q^ ^ol5 ^v- ^7]^^ #2fl:i. 2|-c,li3l7> A>-g-£lT3^, olsf^o. ^7]-^ 
i i^oi^lo^ ^yg^ ^7]i^ «1^ ^ ^o] AV-g-^c].. ^71-^^sl #Efl>i 

2l-olHl7> ^ 3iH^(506)oll ;^l^l>cll(507)S. ^71-^ ;^-f<Hl ^ 311^(506)^ 1mm >linm^ 
^ ^ol£ <Hi^ ^>u|.o^ ^^Hl^i 30-200711 7^^7> 4^ ^cf. 

<^11- -i:^ ^<^17> 20m'U ^-9-<Hl -i-Efli ^-o]^^ ^^o] ^ 511^(506)^ lmm>4mm^ 

r^- ^o^£ o^i^ ^1-140^ ^^HlT-i 100711 ^^5.5. ^i^Cfi 7M^}^, ^ol7l- lO^Cffll^^ ^-f<='fl^ 

^^ol 200711 ^£5. ^J££lJl. ^ol7> 5/iin'a ^-f <^1^ ^^^1 450711 ^£5. ^ SZ^-. 
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€ #2fl^ l-<^m #2fl^ 5|-ol til (307)71- ^l^al <a-^oi] o^^fl ^e^^ofl o^-s} -^-71^ # 

(302) ^ ^^ tii|H^^(302)5q- ^11^^71:^(301) A><5l^ ^m^ll^i #°1 ^^JslJi, n 
^ ^i:^o] ^7l7> s|.^i-iAl«-^ -^^gslol K^]n'4^ 't^S^l^lTll ^ 

(306)0] B\^]^ ^^o] ^^S^S^r^. 

<80> zie^M-. ^ ^tgs] ^HU^^l-^Hl IPS S-H. S^lsfl^^ >S-7l nflE^^ 

(502)5q- ^ei:t^i(503)7> ^^Sl^ ^^<>11^i 1:^<>11 7lo]5m ^^f^^ ^-§-1:^^ «J-^1 

*>7l ^^l-c>^ -B-71B1- 7]]^^ ^^^s)^ -$-Wl-^H#(504)^ ^^^11- 1.2;fln~5jMn ^^S. ^ 

1-^ nllH^:i(502)^ 1}-^l*>7fl ^cf. 

<8i> >^V7l ^ 2|1^(506)<H1 ^7>€ ^1^1711(507)71- £Al4^o^ ^^l-Al SE^ oi 

7l-£l^ ^1^21 <y-^oii o)«il ^^ei^^l^ ;g-foii i.2;Mii~5//m ^^i^ -T-^ll- -2-Bl-^H^(504) 
^1 ^f^^-§-# 1-^ T'11H^^(502)^ lJ-^1f-<^l ^131-^^^^(504)311- 1- 

^ °flHel^(502) ^ 1-^ nl]H^^i(502)5!l- ^11^^71:^(501) ^Ho^ TH^oflA-l ^ol ^^gsl^ 

<82> nifel-A^, ^1-^^ ^7l7l- 5}-^l-SAl«-S. ^m^H "^^^ S^l^^ll^Sl ^ 

^^5]-^ ^ $l7ll ^13^, ^ 2ll€(506)ol El;^l^ ^^v^ ^ ^Tll ^t:l-. 

<83> ^^f]. :£5oflA-l^ ^sfl DllHel:^;(502)5+ itf|-^Hf^(504)^ ^'Hl ^ 4 

€(506)ol ^^^51^ ^-f<^l tfl^>o^ ^^*l-5i^l^, ^ ^^^^ ^U^^HHl nl-^ IPS S.^ 
S^lsfl^^ ^ 3|l^(506)«5l r,m^M502)Si\- ^^^o,s. ^^Sl^s. ^^^El^ ^-f «^1H 
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£6^ ^ sfl^ol M.^ nflH^^^q- ^^^^S. f^^J^^s. ^A^^ IPS 2.^ ofl^ 

:£6^ ^S^>^, IPS S.^ ^'A^ S.^]n'4.^ ^Il^^7m(601)^ •a^-^-S.^B] «a:^«1-7ll 

JL, 91^^}^ S)-^*^ ^^1 ^7l^ 1:^ i:'l]B^i(602)^; ^^7] 

011^^^(602)5^- ^-^ ^^S|c^ ^^ofl cll-§-sllE^ ^A^^ ^A^, £^ ^Ajlo^ 

€El(603)5!l-; ^7] ^^ ^^^^{602) ^ ^£-]€eK603)1- i^tb ^11^^71:^(601)^ 
^^<^1 ^-^^^ ^»1-SB#(604)4; ^11^^71^(601) 7>^y^l-elSl J2.B1-^H^(604) 

ofl Aj-y] ^Bfl nflH^^(602)2f ^^^o.s ^^jsl£^ ^ 3fl^(606)3!f; ^ sfl^ 

(606)<H1 ^7>^ ^l^l^ll(607)S!l-; ^7l ^ 3^^(606)<^1 ^ll¥^ 7^(601)31- ^^hsl^ 

^12^^71^(608)^^ ^^^ilo^. ^^71 ^tf|-^H#(604)S] ^^-^^171- 1.2fm~5fm^ "^^91 

^7l ^ti1-^Hf'(604)^ :£5S^ i2LtH-SH#(504)3ij- ^"^^VtII 1.2m-~5(m ^S.s:\ 

^^]S. ^^^^o] ^ 4€(606)4 ^^^-^S. f^^^ 1-^ ollH^^(602)Sl «J-;^l*l-7ll ^ 

^. 

^, ^^7l ^ 2]1€(606)<^1 ^7>^ ^1^1 ^11 (607) 7> SAlBfl^o^ ^2]- A] ^3}-^ 

71-sl^ -a-^ofl ^ei^l^ ^-foil 1.2j:fln~5/fln ^h1-SH#(604) 

<^1 ^-^S'H. ^ 4€(606)-4 Y^^^o.^ n|lHeJ>i(602)^ 

^1^<^1 ^Bl-SB#(604)a4 i3flE€^^(602) ^ aflHS^ ^(602)51- ^11^^71^^ 

(601) ^}o]$] ^l^oflA-l l-ol ^v^lslfe ^ o;i7ll ^irf. 
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<88> n:)-5|-Ai, i^l^o^ ^7]7} ^^s.^]:^S. ^<asl^ ^V^^H "A^ K^M'i.^ ^ 

^5* ^±^^ ^ $X^] ^ 4€(606)ol El^lfe ^^v^ ^ ^711 ^nf. 

<89> ^ ^x^o^ ;^l2^AHlofl ic|.3. TN tg^i^^^^^ ^o] c^l/>l£ol 

4. 

<90> £.7^ ^Si^"^, TN a.^ a^l^fl^^ ^ll-f-^ 71:^(701)3] <^c^-«.^«.Bl 

€^^703)5^-; i3m^^(702) ^ ^E] (703)» i^tt ^11^^71^(701)^ 

^^<H1 ^^^^ ^tf|-SH#(704)3i|-; >^7l ^^-3.^^(704)$] ^^^] ^^^^ ^^^^(705)4: 
Aj-7l nflH€l^(702), i2.Bl-SHf'(704) ^ ^-1-^^(705)^ ^ ^ 

€(706)4; ^ 5)1^(706)<H1 ^7}^ ^l^l^ll(707)sq-; >^7l ^ sll€(706)oll ^^11 ^l-7l ;^ll^ 

^7m(701)3l- ;^l2^^7l:^(708)^S. ^^^Sl^l, ^7] ^Wl-SH#(704)^ ^7)l7> 1.2 

<9i> ^V7lt!: w>sq-^ol ;Hll^'^7]:a:(701) ^<^1^ ^^ i^m^^(702), ^a] ^H--] (703) , ^t^-S 

H#(704) ^ ^-i-^^(705)<^l ^^^Slol TN S.^ ^Jj^^ S^l^ll^^ ^si^Bl 7m^S- 
^-§-€1=1-. <^M, ^^^^(705)^ 5.^^^ ^^91 ITOdndium tin oxide) 

IZO( indium zinc oxide)S ^'^^^cf. 

<92> H^JL, ^7] ^^12^^^ 71:^(708) ^Hl^ ^^>^:^7l- <y7l-£l^ 7]]o]^ ^9l^^- ^^^^ 

7> 917}S\^ C-llolBl Sl-<y#ol iIl^>§>£S. Hfl^l£]ol sj-^l- 0llH€^>i ^^S. 

Jl, ZL ML7i}^<^] ^:?l^l*>7l H€^liEl7> ^WlSlcl, ^:ll«Hl^ >^ 
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7l ;^ll^^7l:a:(701)oll ^^^^(705)31- ^^^1 ^-^^l^l^ 5|-^^^<^1 ^til^ 

<93> ^V7l nl)BSJ>i(702)^ ^^1 -^71^1-01 ^-g-:acf. c^ll- 1-^, 7]-^ l-^om- 

<94> ^tJ]-^Hf^(704)^ nflE€i>^(702) ^ ^ e] ^B] (703)2^ >^V«. ^^gofl ^ 

^^^'H ^^^^cf. ^, ^ti1-SH#(704)^ ^^ ^m^M702)S. ^ 

^1 ^11^^ ^7i5]-oi ^n^-o.^ ^-g-^<Hi 14^1- ^^ ^mn^(702)si\- ^e^^ei (703)71- 

cg^oflA^ ^^6\] 7]o]t}^ ^^^^^ ^-^1:^^ 1^^1^>7l ^*VC^ ^7l^V 7fl^S ^ 

<95> ^l-7l^V Wl-sq-^ol ^11^^71:^(701)4 ^12^'^ 7l ^(708)^ :±.3Jil ol A-^ cH] oj^^ 

§1-711 oi^si5.s. ^-7^o] pv^sjji, ^1-71 ^ n^meM tn s-e. <^^i k^]^ 

ol=-7ll ^cf. olnfl, ;H1 1^^71^(701)4 ;^1 2^^ 7^(708)^1 <^1^€ «=g'^<Hl^ «S^#<>1 
^^^^1^. ^ sll^(706)^ ^11^^71 ^(701) olM- ;Hl2-^^7m(708)<^l ^^^^m ^4. 
<96> Wl-Sf^ol ^^^<y aj-Al^ ^^^S^Vfe ^-f<Hl >a-7l ^ i£)l€(706)^ 

7ll«J-E)cH ^*a^Sl 71^^ ^^^-^ '^^^^ ^^^^>fe 

^^'^] ^ 3fl^(706)^ Sj-^S^l^ iq^l-^ ^^>^ ^]^^ 4^ ^^^€4. 

<97> ^7]^ ^}^^^ ;^1 1^^^71^(701)4 ^I2^^7l^a:(708)^ -;i5llolA|7> '^^<^l^i^ 

<^^^ ^-7^o] ^7]^^]^^, ^ 3111^(706)01 ^^^^ <^^<=Hl^i^ ^Uf-^ 71^(701)4 ^12^^71 
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^(708)^ •^^^^] ^^H7l- ^^]7^ ^711 35l^ofl 4b]- ^-7jol ^^^4. olnfl, ^^^n 

BCB -B-7l^ol ^-§-£11^, A>^Aiz]-ig o.^ ^^^^nl-. 

<98> W><4:^ol ^-7^ol tfl^S]^ «<}-^l3r]-7l -^l^V^x^ ^ 5|) ^ ( 706 ) ^ ^-^i^^ 

-R-^l^>7l ^t!: ^1^1 All (707)7]- ^71-^c]-. ojitll, ^l^l7K707)^ ^Il^^7l:&(701)2|- ;^]2-¥-'^7l:Q: 
(708)^ ^-^J<H1 til^gfl dijcan 5^"^ €7l^^5] #Efl>i l-om ^Hfli 

4oltJl7> ^-g-^ ^ ^7]^^^ #Efl^ sl-oltH^ ^^o] -i-Efl^, ^ofl ti]^ 

<99> ^7] ^i^i7]](707)^ ^7i n^me)^ ^^H<^1 1% ^1^>^ ^^tilS. ^7>S|7m 
^7] ^ 2||€(706)S1 lmm>lmm ^^^^ ^"HS. ^VM"^ ^^Hl^i 5507fl o]^. 

^ ^l^S. ^S.S\^^ ^7}^ ^ SX^. ^7] ;^1^1^11(707)^ ^^l^l^^ll^ ^W<=>]^ ^^til 

^l^l^^^ 3];^ol 4.8(m'U 3.8~7.5Aaii ^S^l -l-gfl^^ ^ 

O] A>-g-£^C^, ol^q-^o^ ^Efl>i ^2] ^-^^Sj- ^TlM- ^ AV-8-€ 

cf. atlr, #2fl:i ^ 3|]^(706)<>]1 ^1^1^11(707)^ ^7>^ ^^oll ^ ^^{706)^ 

lmm>lmmSl ^^'^ ^<>l£ <Hi=^ ^>M-^ ^^l«^l^i 550-150711 ^5.^ 7ft^7> $i 

<ioi> n^JL, -^7] ^7]^^ #sflrfi s^o]^o^ ^laHolA^o^ 3] ;g ofl ttj-s^- ^e^-^ ^ 

Sii^. <^11- ■i-«>l, ^3J|lolA^o^ 3);^ol 4.8Afln<a ^-^-^llfe ^'^^o.^. 3.8~7.5itan 

20//in ^o]^ €71^^ #2fli ^olHl7l- A>^J^D^, 015+^^ €71^^ #Hfl 
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^ ^<=>M^ ^7]^ ^-^^<=>\] ^ ^<>] ^V-S-^Cf. ^7]^^2] #Efl>i 

s\-o]xi]7} ^ 4li(706)<>il ^l;^l?fl(707)S ^7>^ ^ sfl^(706)^ lmni>lnim^ 

2^o:|£ o]^ e>x42] -?1^1<^1>H 30~2007fl ^£51 7J^^7} ^5.^ ^ ojc]-. 
<i02> ^7l^^^ #Efl^i 3i|-oitti^ ^^om =L ^^o] ^e).^ ^ o;io.t^, 

<^1# ^'^l^V 20m'U ^^<^1 #2fl^ sl-'^ltH^ ^%=<^1 ^ 2fl^(706)2l ImraHmmS] 

13- aio^s o^i=, ^>i4^ ^^jofl^i 1007fl 71-^ 7^o]7} lOfm'U 

^^o] 200711 ^3LSlJi. ^ol7> 450711 ^£5. ^S.^ ^ 9X^. 

<103> ^eflc^l^ >^l-7l £4b^ <^1A1£» ^2:S:]-o^ >^^-fl^l V}^^o] ^ 2)1^(306)011 ^ 7> 

^ #e]l>i #0114 ^gfl^ sl-oiB^(307)7> <y-^oll ^e-l^<^l ^-e^- -^71^^ 1: 

^ nilH?J^(302) ^ ^w1-SH#(304)^ ^I-^I^ItII s)c^ ^wl-sHf'(304)3l- ^-^ DflHS^^i 
(302) ^ niiB^:^(302)5!l- ^11^^71^(301) ^}o]^ :^]^<=^]M ^o] ^^g^^, #^ -f- 

n i^l^Sl ^7l7> 5l-^J-SAl«-S -^S^^lol ofl>g SAlall^o^ ^^3^1^1711 ^1 , ^ ^fl ^ 

(306)<^1 Bl^l^ ^^ol ^^jsiojci-. 
<104> zie^q-. ^ ^^21 ;^112-M^H1«^1 TN as. 5.7.1 sfl^^ ^7] nilB^i(702) 
5!^- ^ei^EK703)7> ^^Sl^ -^^ojUi cj^V 1:^011 7ltl*m -s^^^^ ^-§-1:^^ «J-^l^>7l 

-H-71B1- ^ll^s ^^^Sl^ ^«1-M#(704)^ ^^^1» 1.2//m~5;cmi ^^^^ 
-^S.>Ml, 1:^ ailH^^(702)2l 1J-^1«1-711 ^t:!-. 

<105> >^7i ^ 211^(706)011 :^7>^ ^1^1;^fl(707)7> -sfl^i aAlsfl^io^ ^aj-Al £^ ^a}-^ o] 

7>£l^ i^l^^l <a-^oll o^^il ^e^^l^ ^g^ofl i.2//m~5j^ ^^^l* .2.h1-s:E#(704) 

^#^-g-* 1:^ ^11H^^(702)^ ^1-^ iJ-^l^ofl rcl-el- ^ul-sH^(704)ail- 1: 
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^ ^^^n^(702) ^ ^m^^i702)9\■ ^hh^^^ 71^(701) Tfl^oiiAi ^o] ^v^^gs]^ 

<106> xt^^^^, ^^S] ^7]7} S^^K^]^S. -fr^tJsl^ ^-^^ a^l^^^ ^ 

^ ^Tfl slT3^, ^ sll€(706)ol E-];^!^ ^^-^ ^ o^Tfl ^cf. 

<107> ^^^l- £7011^1^ M.^ ^HH^^(702)5q- ^Hl-^H#(704)^ ^jf^n^S '^-'Hl ^ sfl 

€(706)0] ^^^5]^ ;g^ofl cfls:>o^ ^^^V^^l'?]:, ^ ^'^^ ^12-^^1 <^1<H1 ir).s tN 3.^ 
^Alafl^o. ^ 2ll^(706)ol 1-^ nllB€^r^i(702)S!]- ^^^^ o.^ ^^^^^ ^-f<^l£ 

<108> ^ sfl^o] o.^ ^^^^ TN 

<109> TN 3.B. SAlafl^^ ;*fl 1^^71:^(801)^ •^^^S.-^B] 'a?§^>7ll 

Jl. ^A^* ^^1 -B-71^ nflH^:ii(802)5f; -^1-71 

(803)5]-; ^7] '^flH^^(802) ^ €s1€b](803)# iL^ft ^]1^^ 71:^(801) -^^ 

^^ofl ^^^^ ^tH-SH^(804)4; ^^7] it3l-SHf^(804)s] ^^^^ ^-i-^^(805):2f; 

^^■71 ^11^1^71:^(801) 7l-^>^>el^ ^^^^(805) ^^^] ^7] 1-^ om^^(802)5il- ^^^^ 
s. f^^sls^ ^ 2ll€(806)2l-; >^V7i ^ 3fl€(806)<^l ^7>^ ;^1^1;^K 807)^1-; ^7l ^ 

2ll€(806)«^l ^7] ^11^^7m(801):2l- ^3]-5l^ ^12^1^7^(808)^3. ^^jsl^^, ^7l ^ 

«1-^B#(804)sl :^^^l7> l.2m-5m^ ^^^-^L^ t!-i=l-. ^M. ^-§-^^(805)^ ^ 
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<iio> ^7] ^tH-SBf'(804)^ ^72\ SL^-3.B.%^a04)3!\- ^'U^}7\] 1.2(m-~5m ^^^^ 

<iii> ^, ^7] ^ 2fl^(806)<^l ^7>^ ^l;^l;«ll(807)7> ovi^ jSLAlsfl^o^ ^zj-A] se^ 91 

7>El^ o^^oij o^gfl ^Bi^l^ 1.2i:mi~5i:zm 5^"^ ^a1-SH#(804) 

^-^S.'^l, ^ 3|)€(806)4 ^^^^(802)^ IJ- 

^l^oi] ^Hl-^Hf^(804)2l- DflB^:i(802) ^ 1-^ ni]BS^:i(802)sq- ^11^^71^ 

(801) ^l^<^l^i ^-^^s]^ ^ ^711 ^nf. 

^^Sj-^ ^ ^711 slD^. ^ irfl^(806)c>l Bl^m ^ ^^1 

<113> ^V^tl- w>5l-:^ol a. ^tgoil ^t!: S.^]^^^ ^ 5fl€o] -B-71^ ^M-el 1:^ nflH^ 

<ii4> ni)-e|.A-1, ^7l7> ^>a-iEAl^S. -fr^Sl^ ^1- ^V^^H S^lJ^l^^ 1:^ ^ 
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171:^^ ^^o\] ^^^^ ^a^-^H^oi).; ^tJl-M# ^Hl ^^^^ ^ sfl^ui)-; ^7] ^ sfl 

^-^l ^1-71 my]^^ ^^^^ ^I27l:^# ^Wl^H .^7] ^ttj-^Hf^^ ^^l7> 

21 

^1 1 ^^^i. nflH^i^ ^71 ^ 54)^ ^>^^<^^^^^B1 ;Hll7l 

-a^^^H ^^5]^ ^^^^ ^^1-^^ S^l^fl^. 
[^^*^ 3] 

^] 1 *J-<^1 ^7l 1-^ DflH^:^!^ <^>3^, ofl-^^l ^ l-elojnlJE. ^cfl 

[^^*^ 4] 

[^^^^ 5] 
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6] 

l^^^J- 7] 
8] 

^1 6 «J-<H1 ^<H^1. ^1-71 ^^1^1^11^ ^ sfl^^ ^1:^ *>M-^ 500711 

^1 6 *J-<^1 ^^A^. ^^71 ;^l^l;^ll^ ^ ^4] *>i42l ^^Hl^i 1507II 

10] 

^1 1 %H1 ^<^A-l. l-^i ^7] ^ 3i)l^uzl- 

-^S. §m 5.^13^11^. 
I^^^J- 11] 

/Hll7msl ^^o^ cg^ ^ ^^I'^^'^Hl =T^^1 :^fl^^ oflHSi^iStl-; 

4>7l S[:i^^o\] cfl^SlS.^ ^^^^ €Si^Bl5f; Aj.71 ollH^:i ^ ^£^€^-1* if-^m ^1 

171^^ >a-^ojl ^Aj^ ^Wl-SH#2l-; >^7l ^^c^ ^^^^ -^71 

^^^^ ^-^l ^^^^ ^ ^^4; ^7] ^ sfl^oil o^tii ^7l ;«il 17^31- ^^j-sl^ ^127^^ ^ 
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12] 

13] 

^€ *>M-^ ^^^^ *m -5^^ s^isflTi. 

14] 

15] 
16] 

11 ^ofl ^<>|>H. ^^7] ^^^^^ ITOCindium tin oxide) 2.^ IZO(indium zinc 
oxide) -y^^ ^>M-^ ^MS. ^^1-2.5. *m ^-^^^ S^l^ll^. 

17] 
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[^^•^j- 18] 

191 

^1 17 ^^7] ^ ig^^ a^ols ^l-ul-o^ ^^loflAi 500 

711 ^l^V^ TjJ^s ^i5l£^ ^7>€ ^-fl^ SAl^ll^. 

[^^^J- 201 

^1 17 «^<^1 ^<H^1, ;^1^1>^11^ ^ 3rfl€^ *>M-^ ^^H1>H 150 

21] 

-^s. SA]3fl)4. 
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